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Abstracts / Osteoarthritis and Cartilage 21 (2013) S63–S312S264symptomswere assessed with the Patient Health Report Questionnaire-
8 (PHQ-8). Linear regression models examined associations of frequent
predictable and unpredictable pain (separately) with each outcome.
Results: Seventy-nine percent of participants had frequent predictable
pain and 62% had frequent unpredictable pain; 70% had both frequent
predictable and unpredictable pain. Participants with frequent
predictable pain had worse WOMAC scores (b¼12.3, 95%CI ¼ 8.9,15.8;
p<0.001), less Satisfactionwith Physical Function (b¼ -1.2, 95%CI¼ -1.7,
-0.8; p<0.001), and more depressive symptoms (b¼1.8, 95%CI ¼ 0.3,
3.3; p¼<0.01) compared with patients who had infrequent predictable
pain. Similarly, patients with frequent unpredictable pain had worse
WOMAC scores (b¼11.2, 95% CI ¼ 8.3,14.0; p<0.001), less Satisfaction
with Physical Function (b ¼ -0.9, 95%CI ¼ -1.3, -0.5; p<0.001), and more
depressive symptoms (b¼1.9, 95%CI ¼ 0.7, 3.1; p<0.01) than patients
with infrequent unpredictable pain.
Conclusions: Frequent intermittent pain, both predictable and unpre-
dictable, were highly common in this cohort of patients with hip and
knee osteoarthritis. In addition, both frequent predictable and unpre-
dictable pain were associated with poorer functional outcomes and
more depressive symptoms, highlighting the important impact of
intermittent pain. Cognitive and behavioral strategies can help patients
to manage frequent intermittent pain episodes; increased use of these
strategies, focusing on both predictable and unpredictable pain
episodes, may be an important approach for improving other OA-
related outcomes.
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ASSOCIATION BETWEEN PAIN-PRESSURE THRESHOLD, LOW BACK
SYMPTOMS AND LUMBAR SPINE INDIVIDUAL RADIOGRAPHIC
FEATURES: THE JOHNSTON COUNTY OSTEOARTHRITIS PROJECT
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Purpose: Central pain augmentation, measured by pain-pressure
threshold (PPT), has been found with low back symptoms. Whether
the mechanisms mediating this augmentation are associated with
lumbar spine individual radiographic features (IRF) is unknown.
These analyses: 1) determined the association between PPT and
presence of low back symptoms or lumbar spine IRF, 2) determined
the association between PPT and symptomatic lumbar spine IRF and
3) determined if these associations differed by demographic or
clinical characteristics.
Methods: Pain-pressure threshold measurements were available for
1,602 participants returning for second follow-up (2008-11) in the
Johnston County Osteoarthritis Project. Participants mean age was 67.9
(SD 9.0), 67.2% female, 31.0% African American, mean body mass index
(BMI) 31.5 (SD 7.1) and a mean Center for Epidemiologic Studies
Depression (CES-D) Scale score of 6.5 (SD 7.4). PPT measurements were
averaged (mean of 3.6kg ((SD 0.7)) over three trials from left and right
trapezius muscles. Lateral lumbar spine ﬁlms were graded for each
lumbar level in a semi-quantitative (0-3) fashion for DSN and OST (both
anterior superior and inferior) according to the Burnett Atlas. Lumbar
spine IRF were coded (individually for DSN, superior and inferior OST)
based upon a participant's most severely affected lumbar level. Low
back symptoms were captured at interview with “on most days do you
have symptoms of pain, aching or stiffness in your lower back?” Asso-
ciations were determined with logistic regression while adjusting for
age, race, BMI, CES-D scores. Interactions between PPT and clinical and
demographic characteristics were tested at p<0.05.
Results: Lumbar spine IRF were common with 75.1% of participants
having DSN, 78.1% having superior OST and 86.2% having inferior OST.
Low back symptoms were present in 36.4% of participants. A 1-unit
decrease in PPT (increased pressure pain sensitivity) was associated
with an increased presence of low back symptoms (adjusted odds ratio
[aOR]¼1.56 ((95% CI 1.35, 1.85)). No signiﬁcant associations were found
with PPT and the presence of DSN (aOR¼0.89 ((95% CI 0.68, 1.09)),
superior OST (aOR¼1.24 ((95% CI 0.80, 1.56)) or inferior OST (aOR¼1.11
((95% CI 0.78, 1.56)). When compared to participants without low back
symptoms and the presence of degenerative lumbar spine IRF, a 1-unit
decrease in PPT was associated with a 35% increased odds (aOR¼1.35
((95% CI 1.15, 1.59)) of having both low back symptoms and DSN, 41%
increased odds (aOR¼1.41 ((95% CI 1.21, 1.64)) of having both low back
symptoms and superior OSTand 43% increased odds (aOR¼1.43 ((95% CI
1.24, 1.67)) of having both low back symptoms and inferior OST. Nosigniﬁcant interactions were found between PPT and demographic or
clinical characteristics.
Conclusion: Participants with increased pressure pain sensitivity were
more likely to report low back symptoms or have both low back
symptoms and degenerative changes in the lumbar spine. In contrast,
no associationwas found with PPT and lumbar spine IRF. These ﬁndings
implicate central pain augmentation mechanisms among participants
with both low back symptoms and degenerative lumbar spine IRF.
Furthermore, the presence of radiographic changes in the lumbar spine
without knowledge of low back symptoms may not be informative in
understanding an individual's pressure pain sensitivity or useful for
evaluating the efﬁcacy of treatments targeting symptoms.
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Purpose: Osteoarthritis (OA) is the most common form of arthritis,
and is a major cause of pain and disability. Continuous nociceptive
input can inﬂuence somatosensory processing. Studies suggest that
patients with knee OA may have somatosensory deﬁcits including
vibratory sense deﬁcits as well as altered somatosensory pain pro-
cessing, including reduced pressure pain thresholds (PPTs) and
elevated temporal summation (TS), an augmented response to
repetitive stimuli. Although vibratory sense deﬁcits are hypothesized
to play a role in the neuromechanical pathophysiology of OA, the
nervous system alterations related to sensitization may also be
associated with vibratory sense alterations. Further, both pain
sensitivity and vibratory sense may act synergistically to contribute
to OA risk. Here, we evaluate the cross-sectional relationship
between vibratory sense and measures of sensitization (PPT, TS) in
a large cohort study of knee OA.
Methods:MOST is a NIH-funded longitudinal study of persons with OA
or at increased risk of symptomatic knee OA. At the 60-month visit,
participants underwent bilateral evaluation of vibratory perception
threshold (VPT), PPT, and TS. VPT was evaluated using a biothesiometer
at the wrist and tibial tuberosity. The applicator tip of the instrument
was placed on preselected anatomic bony prominences. The voltage
was initially set at “0” and then increased by 1 volt/second until the
participant acknowledged sensation and this was deﬁned as the VPT.
Those with baseline total knee replacement or diabetes were excluded
from this analysis. TS was deﬁned as being present when pain ratings
(0-10) increased after applying a custom-made 60g monoﬁlament to
the dorsum of the wrist at a frequency of 1Hz for 30 seconds, compared
to a baseline set of 4 stimuli. PPT was assessed by applying pressure at
a rate of 0.5 kg/sec with an algometer (1cm2 tip) at the tibial tuberosity
until participants indicated that the pressure ﬁrst changed to slight
pain. The average of 3 trials was used to calculate PPT. VPT and PPT were
also categorized into 3 groups based on 1 SD of the mean of the
sample. Linear regression was used to evaluate the association of
continuous measures of VPT with PPT and TS, respectively, at the same
anatomic site. Logistic regression was used to evaluate relationships
between categories of VPTand PPTwith tibiofemoral radiographic OA in
the same limb. All analyses were adjusted for confounders including
age, sex, BMI, race, clinical site, CES-D, widespread pain, and cata-
strophizing. GEE was used to account for correlation of two limbs
within individuals.
Results: 3405 knees from 1803 participants were evaluated (mean age
688, 61% female). PPT was signiﬁcantly associated with VPT at the
tibial tuberosity, with adjusted Beta: 0.27 (95% CI 0.07-0.46, p¼.007),
suggesting that those who had lower pain thresholds (higher pain
sensitivity) also sensed vibration more easily (better acuity). Similarly,
the presence of TS (greater central sensitivity) was signiﬁcantly asso-
ciated with lower VPTs at the wrist (adjusted means: 9.50.4 volts for
those with TS vs. 10.00.4 volts for those without TS, p¼0.005). Finally,
VPT appeared to modify the association between PPT and tibiofemoral
radiographic OA. Among those with “low” PPT, subjects with “low” VPT
had a higher prevalence of radiographic OA compared with those in the
“middle” or “high” categories of VPT (Table).
